Introduction
Prolonged rupture of the fetal membranes (PROM), that is rupture for more than 24 hours prior to delivery, has long been recognised as an important cause of maternal and perinatal morbidity and mortality [1, 8] . However it has also been recognised that much of the increased mortality in the presence of PROM is due to its association with prematurity [4] , and to the introduction of infection by vaginal examination during the latent period [10] . There is now broad agreement amongst obstetricians that following preterm rupture of the membranes an expectant policy is safe [13] . Protocols for the management of the neonate following PROM vary greatly from centre to centre and may have been influenced by earlier studies that were uncontrolled for prematurity and in which the occurence of infection was high [7, 14] . We have therefore reviewed the results of our protocol for the management of babies born after PROM with particular reference to infection and mortality.
Patients
The subjects of the study were all the mothers and babies delivered following PROM in a two year period. During this period the standard management was as follows.
Obstetric practice
Rupture of the membranes was confirmed by the sight of amniotic fluid issuing from the cervix and by the characteristic smell at sterile speculum examination. For mothers presenting at term a high vaginal swab was sent for culture and if labour did not ensue within the next twelve hours it was usually induced.
Following preterm rupture without clinically evident signs of chorioamnionitis an amniocentesis was performed and the amniotic fluid sent for microscopy and culture. If organisms were present on microscopy and the gestational age was greater than 28 weeks the patient was delivered. The mothers did not receive antibiotics antenatally. Before 28 weeks gestation antibiotics were commenced if organisms were present. In these patients, and in all mothers without organisms on amniocentesis, conservative treatment was pursued with close monitoring to detect clinical amnionitis.
Paediatric practice
Throughout 1986/7 the intended practice was that all babies born after 24 hrs rupture of the membranes had a deep ear swab, cerebrospinal fluid (CSF), and blood taken for culture and a chest X-ray performed. Antibiotics were then commenced (Penicillin 50,000 μ/Kg bd; Gentamicin 2.5 mg/Kg bd). These were discontinued after 48 hrs if the baby had no clinical evedence of infection and the blood and CSF cultures were sterile. In symptomatic babies, where deep culture results were negative antibiotic therapy was continued with changes, if necessary, to cover any potential pathogens isolated from the deep ear swab.
Methods
Using the computerised medical records system used in the obstetric department the accurate retrospective identification of all babies delivered more than 24 hrs after rupture of the membranes for a two year period was obtained. The chest X-ray was reviewed without knowledge of the bacterial or clinical findings. The results of blood, CSF, and deep ear swab culture together with that of a maternal high vaginal swab (if available) were obtained from the bacteriology files. The blood and CSF cultures were classified as sterile, contaminated or pathogenic according to the microbiologists report. The presence of potential pathogens in high vaginal and deep ear swabs was noted. Finally the discharge summary was obtained and a diagnosis reached after considering clinical, radiological and bacteriological features, and autopsy findings if applicable.
In order to compare these findings to those of babies with early onset infection but without PROM a list of all babies born during the same two year period with positive blood cultures taken in the first 48 hrs of life was obtained and their bacteriological, radiological and clinical findings reviewed.
Results
In the two year period there were 6066 live born babies and 40 stillbirths following 5972 pregnancies. Exclusions -In 18 cases it was impossible to identify accurately the time of membrane rupture. One, born at 24 weeks gestation was ventilated for eight days for what radiologically was thought to be a pneumonia and Bacterioides sp. was isolated from the blood after five days culture. No other baby in this group had a positive culture.
Babies born following PROM
There were 204 mothers (3.4%) who had rupture of the membranes more than 24 hours prior to the delivery of 208 liveborn and three stillborn babies. None of the stillbirths had a positive post mortem blood culture. One hundred and nineteen babies were term and 89 preterm including all seven pairs of twins. Table I groups the babies by birthweight and shows the number of babies that had blood and CSF cultured. There is a statistically significant association between low birth weight and PROM. All babies who were cultured received antibiotics. Those babies born following PROM who did not have blood cultures taken had been inadvertantly missed from the protocol and did not receive antibiotics. No baby was deliberately included or excluded from the protocol because of evidence of infection in the mother.
Blood cultures:
Forty seven blood cultures were performed in term babies. Commensal organisms grew in two blood cultures (one bottle out of each pair). Both babies had a normal chest Xray and clinical course. The other 45 cultures were all sterile. Seventy nine preterm babies had a blood culture. Pathogens were grown in three -two Escherichia coll and one β haemolytic streptococcus group B. All three babies died. In the latter case the septicaemia was thought to be the cause of death while in the other two cases it may have been contributory (though autopsy did not suggest that this was the major cause of death.) Details of these three babies are included in table II. Five preterm babies in addition grew commensal organisms. One of these babies had hyaline membrane disease, one died of bronchopulmonary dysplasia at 91 days and the other three had normal clinical courses.
CSF cultures:
Twenty two CSF cultures were performed in term babies and 54 in preterms; none showed an increased cell count and all were sterile on culture. [l]-isolate from one culture bottle only Isolate obtained within 48 hrs of culture from both bottles unless stated. HMD = hyaline membrane disease; Pneum = pneumonia; PH = pulmonary hypoplasia. Sepsis = septicaemia; Mening = meningitis. E(V)+ = blood culture organism also isolated from deep ear (high vaginal) swab. tesis because of supervening labour or clinically obvious choroinamnionitis. Of the 57 remaining, amniocentesis was attempted in 47 cases and 46 specimens obtained. Nine had organisms on gram stain and of these Escherichia coli was cultured from three and Group B streptococcus from four. Three of these seven pregnancies were of less than 28 weeks gestation and were managed conservatively with antibiotics. Two babies delivered within three days of rupture of the membranes and died with positive blood cultures. In the third the pregnancy continued to 33 weeks and the baby had a normal clinical course.
Eighty nine mothers had high vaginal swabs performed including 67 presenting with preterm rupture of the membranes and 86 babies had deep ear swabs performed. A comparison of the results of these cultures with each other and with There was a significant association between high vaginal colonisation and amnionitis, and between ear colonisation and septicaemia in the baby but not between amnionitis and ear colonisation.
Chest X-rays: Ten babies had chest X-rays suggestive of a dignosis of pneumonia in the absence of a septicaemia. Of these six had no respiratory symptoms. Five of these survived and one died on day three of the results of asphyxia with no evidence of pneumonia at autopsy. The remaining four babies required ventilation for upto three days for what clinically was thought to be hyaline membrane disease.
Babies without PROM
Of 5840 babies born without PROM ten grew pathogens on blood cultures taken within 48 hours of birth. The details are included in table II.
Five babies with sterile blood cultures were delivered following a positive amniocentesis performed because of preterm rupture of the membranes. Delivery was effected within 24 hours of membrane rupture which was therefore not prolonged.
Mortality
Nineteen babies with prolonged rupture died and details are given in table IV. The diagnosis of pulmonary hypoplasia was confirmed at autopsy. The perinatal mortality is 75.5 per thousand and the neonatal mortality is 71.8 per thousand. There were four post-neonatal deaths. When stratifying for prematurity the mortality rates remain higher than those of babies without PROM in the 28 -31 week gestation group. Table V compares the gestational age at rupture of membranes in those babies that survived with those that died within each maturity group. As there were different numbers of twins in these two groups they have been excluded from this table. The increased mortality in the 28 -31 week group is strongly associated with those babies whose membranes ruptured earlier in pregnancy.
Of the ten babies whose membranes ruptured prior to 24 weeks gestation only four survived and all four whose membranes ruptured prior to 20 weeks died.
Discussion

Incidence of infection
Despite the increased potential for infection following PROM only three babies of 208 (1.4%) had a proven septicaemia. This is much lower than a previously reported incidence of up to 20% infection in a series in which amniocentesis was not used to detect incipient chorioamnionitis [5] but similar to that reported in a recent large U.S. series [11] where all cases of maternal amnionitis were excluded. The risks of chorionamnionitis to fetal outcome are well recognised and early obstetric intervention has been effective in reducing fetal morbidity [13] . The finding of organisms at amniocentesis correlates well with later developement of chorionamnionitis in the afebrile mother [3] therefore inducing labour in mothers with a positive amniocentesis should reduce perinatal morbidity. In this series 14 mothers were induced following positive amniotic fluid microscopy, five of whom delivered Although the infection rate is low compared to previous reports there was still a fivefold increase in the incidence of definite infection in very low birth weight babies following PROM (3 of 42 babies) compared to those without PROM (2 of 142). Amongst babies of greater than 1500 g there was no tendency for increased infection compared with the rest of the population. (0 of 166 compared to 8 of 5716) Deep ear swabs are more likely to indicate potential blood pathogens than contemporaneously performed high vaginal swabs but due to the low incidence of septicaemia both have a low positive predictive value. Deep ear swabs help modify the choice of antibiotic after treatment has been commenced but the delay in obtaining the results limits their suggested use as an indication to start antibiotics PI-
Mortality
Of the 19 babies who died following PROM, infection ws implicated as the major cause of death in only one case compared with 20% in a much earlier series [6] . The higher mortality in babies following PROM is due either to onset of labour prior to 28 weeks or following very prolonged rupture of the membranes which is known to carry a poor prognosis [12] . However recent work [2] has shown that up to 40% of these babies can survive and expectant management should be pursued.
The two fatalities in babies born with PROM after 32 weeks gestation were from the complications of asphyxia. Although this is a significantly higher mortality figure than for babies without PROM the numbers are very small and the Apgar scores amongst the survivors does not support any association between PROM and birth asphyxia.
Abstract
In order to establish the incidence of neonatal infection following prolonged (greater than 24 hours) rupture of the fetal membranes (PROM) and assess outcome a two year retrospective study was undertaken.
The names of all babies born following PROM were obtained from the computerised obstetric record and the bacteriological results and outcome reviewed.
Of 208 babies born following PROM only three had blood cultures containing pathogens -all of whom were of less than 1500 g birthweight and all of whom died. This represents a fivefold increased frequency of infection for premature babies but no increased risk for full term babies. The overall incidence of infection was much lower than in previous series and this may be due to performing amniocentesis as soon as possible following rupture and inducing labour where there was evidence of incipient chorionamnionitis. Meningitis was not associated with prolonged rupture of the membranes. The mortality for these babies was higher than those of babies without PROM in the 28 -31 week gestation group. This was strongly associated with early onset of membrane rupture and none of the babies born following membrane rupture prior to 20 weeks gestation survived. Non-infective pulmonary disease was the main cause of increased mortality.
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Zusammenfassung Vorzeitiger Blasensprung und neonatales Outcome
Das Management bei Neugeborenen nach vorzeitigem Blasensprung (>24h) variiert von Zentrum zu Zentrum, ebenso unterschiedlich sind die angegebenen Infektionsraten und Mortalitätsziffern. In der vorliegenden Arbeit berichten wir über die Ergebnisse mit unserem Vorgehen bei diesen Kindern. Unter Benutzung eines computergestützten Datensystems wurden alle Kinder, die in einem Zeitraum von 2 Jahren nach vorzeitigen Blasensprung geboren wurden, identifiziert. Die Ergebnisse der Blutkulturen, Kulturen aus dem Liquor und tiefen Ohrabstriche sowie die Röntgenthorax-Aufnahmen der Kinder wurden zusammengestellt. 
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